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BACKGROUND: Blacks are disproportionately affected by stroke compared with whites; however, less is known about the rela-
tionship between stroke and cigarette smoking in blacks. Therefore, we evaluated the relationship between cigarette smoking
and all incident stroke in the JHS (Jackson Heart Studly).

METHODS AND RESULTS: JHS participants without a history of stroke (n=4410) were classified by self-reported baseline smok-
ing status into current, past (smoked at least 400 cigarettes/life), or never smokers at baseline (2000-2004). Current smokers
were further classified by smoking intensity (number of cigarettes smoked per day [1-19 and >20]) and followed up for incident
stroke (through 2015). Hazard ratios (HRs) for incident stroke for current and past smoking compared with never smoking were
estimated with adjusted Cox proportional hazard regression models. After adjusting for cardiovascular risk factors, the risk
for stroke in current smokers was significantly higher compared with never smokers (HR, 2.48; 95% ClI, 1.60-3.83) but there
was no significant difference between past smokers and never smokers (HR, 1.10; 95% CI, 0.74-1.64). There was a dose-
dependent increased risk of stroke with smoking intensity (HR, 2.28 [95% ClI, 1.38-3.86] and HR, 2.78 [95% Cl, 1.47-5.28] for
current smokers smoking 1-19 and >20 cigarettes/day, respectively).

CONCLUSIONS: In a large cohort of blacks, current cigarette smoking was associated with a dose-dependent higher risk of all
stroke. In addition, past smokers did not have a significantly increased risk of all stroke compared with never smokers, which
suggests that smoking cessation may have potential benefits in reducing the incidence of stroke in blacks.
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ity,> and cigarette smoking is a known indepen-
dent risk factor for the development of stroke.®°
Blacks are disproportionately affected more by stroke
than any other racial group within the US population.?
Compared with whites, the risk of having a first stroke
is nearly twice as high for blacks,! and blacks are twice
as likely to die from stroke.? Higher rates of hyper-
tension, obesity, and diabetes mellitus among blacks
might account for some of this disparity.®
However, despite evidence from previous epidemi-
ological and clinical studies that smoking is a risk factor

Stroke is a leading cause of morbidity and mortal-

for stroke,®=® there are limited data directly assessing
the association between cigarette smoking and stroke
in blacks. Therefore, we assessed the relationships
between cigarette smoking status, intensity, and dose
with incident stroke in participants of the JHS (Jackson
Heart Study), a large, well-characterized community-
based black cohort.

Several mechanisms, including inflammation, ath-
erosclerosis, and increased platelet aggregation, have
been associated with the development of stroke and
cigarette smoking.”® We also evaluated the relation-
ship between cigarette smoking and stroke in blacks
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CLINICAL PERSPECTIVE

What Is New?

e (Cigarette smoking is a known modifiable risk
factor for stroke; however, its role in the evo-
lution of stroke in blacks has been largely
understudied.

e In the JHS (Jackson Heart Study), a large lon-
gitudinal black cohort, current cigarette smok-
ing status and smoking intensity (cigarettes
per day) were independently associated with
>2 times increased risk for stroke in adjusted
models, over a follow-up period of more than a
decade.

e Current and past cigarette smoking were as-
sociated with higher carotid atherosclerosis
(measured by carotid intima-media thickness),
suggesting accelerated atherosclerosis attribut-
able to smoking could play a role in the develop-
ment of stroke in black smokers.

What Are the Clinical Implications?

e OQur findings further support public health initia-
tives directed toward smoking cessation, espe-
cially among high-risk groups, like blacks.

Nonstandard Abbreviations and Acronyms

BCA Bifurcation of the carotid artery
CIMT Carotid intima-media thickness
CRP C-reactive protein

FHS Framingham Heart Study
HR Hazard ratio

JHS Jackson Heart Study
NHS Nurses Health Study
PHS Physicians Health Study

after adjustment for CRP (C-reactive protein) (a marker
of inflammation) and by measures of carotid intima-
media thickness (CIMT; a noninvasive test for assess-
ing the degree of atherosclerosis).

METHODS

Study Population

The JHS is the largest single-site prospective cohort
study designed to investigate the risk factors for car-
diovascular diseases in blacks. The study included
5306 participants, aged 21 to 84 years, who were re-
cruited from the tricounty area surrounding Jackson,
MS (Hinds, Rankin, and Madison). Participants were
evaluated at baseline from 2000 to 2004 (visit 1) and
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completed 2 subsequent study follow-up visits (visit
2, 2005-2008; visit 3, 2009-2013). The JHS was ap-
proved by the Institutional Review Boards of Jackson
State University, Tougaloo College, and the University
of Mississippi Medical Center in Jackson. Each study
participant provided written informed consent.

The data, analytic methods, and study materials are
available to other researchers for purposes of repro-
ducing the results or replicating the procedure by fol-
lowing the JHS publication procedures and data use
agreements.'

For the present analysis, we excluded all partici-
pants with a history of stroke (n=232), missing stroke
data (n=170), history of cardiovascular disease (h=340),
missing information on smoking status, intensity, and
dose (n=47), or missing information on relevant study
variables (ie, those included in multivariable analyses;
n=107) at visit 1 (Figure 1).

Smoking Information

We obtained cigarette smoking information by a
self-reported questionnaire at baseline (visit 1).
Participants who responded positively to the ques-
tion “Have you smoked >400 cigarettes in your life-
time” were defined as ever smokers."-'3 Participants
who gave a positive response to the question, “Do
you now smoke cigarettes?,” were classified as cur-
rent smokers. Those who responded negatively to
these questions were classified as never smokers.
Participants who were classified as ever smokers
who no longer smoked at the time of the examina-
tion were classified as past smokers.!" Information on
the number of cigarettes smoked daily was collected
to determine smoking intensity, and the number of
cigarettes smoked daily was multiplied by number
of years smoked (derived by subtracting the age of
initiation of smoking among smokers from the end
of the ascertainment period in the JHS) to determine
smoking burden (pack-years).

Ascertainment of Stroke Events

Briefly, we defined stroke on the basis of history of stroke
(from personal history or stroke signs and symptoms
ascertained by standardized questionnaires), transient
ischemicattack, or carotid endarterectomy, angioplasty,
or both.*® All stroke events were ascertained via
directed patient queries during annual telephone
follow-up and ongoing surveillance of hospitalizations,
with subsequent transmission of hospital records and
death certificates to a medical record abstraction
unit for review. A computer-generated diagnosis with
physician adjudication was used to classify hospitalized
and fatal stroke events. We included all ischemic and
hemorrhagic stroke events that occurred after the
baseline examination date.'®16
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Jackson Cohort at Baseline (Visit 1)

n= 5306

History of stroke (Visit 1)

n=232

Missing stroke data

n=170

History of Cardiovascular Disease
(Visit 1)
n= 340

Missing smoking status, intensity and
dose data
n=47

Missing covariates

n=107

Final Sample Size

n=4410

Figure 1.
population.

Flow diagram for determination of final study

Study Variables

Age, sex, and anthropometric data, such as body
mass index, were recorded at the baseline examina-
tion of the JHS. Self-reported use of aspirin and statins
was also collected at each visit. The JHS had few par-
ticipants with prevalent atrial fibrillation. Hence, we did
not include details of atrial fibrillation in our analysis.

Hypertension was defined as blood pressure
>140/90 mm Hg or use of self-reported blood pres-
sure—-lowering medication, and diabetes mellitus was
defined as fasting glucose >126 mg/dL, hemoglobin
Alc >6.5%, or use of diabetes mellitus medications
within 2 weeks before the clinic visit.'” Total cholesterol
was measured from plasma with the use of a choles-
terol oxidase method (Roche Diagnostics) on a Roche
COBAS FARA centrifugal analyzer. Serum CRP was
measured by the latex particle immunoturbidimetric
assay (Roche Diagnostics)."

CIMT is a noninvasive test for assessing the degree
of atherosclerosis. An increased CIMT has been as-
sociated with incident stroke.'®2" Therefore, we exam-
ined the relationship between cigarette smoking and
the incident stroke in blacks of the JHS, through CIMT
values (measured at visit 1). CIMT was measured by
an electrocardiography-gated, B-mode, and spectral
Doppler; an integrated recorder ultrasound was used
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to obtain the carotid artery images using a 7.5-MHz
linear array transducer. CIMT was measured in millime-
ters, and scan images were obtained bilaterally (right
and left sides) for both carotid artery walls (far and near
walls) at 3 segments of the carotid artery: common
carotid artery, bifurcation of the carotid artery (BCA),
and internal carotid artery. The scanned values of all
segments (internal carotid arteries, BCAs, or common
carotid arteries), angles (anterior, lateral, or posterior),
sides (right or left), and walls (far or near) of carotid
artery were recorded. Mean CIMT was calculated as
the average of far-wall values across both right and left
sides at the common carotid artery, BCA, and internal
carotid artery segments, as measured at end diastole
(at the R wave) in gated still frames.'’® The most com-
mon site for carotid atherosclerosis is the BCA,?? and
far wall measurements of CIMT are more reliable com-
pared with near wall measurements.?® For our analysis,
we used the mean of the BCA optimal far wall.

Statistical Analysis

We compared baseline characteristics using the
X° tests, 1-way ANOVA, Mann-Whitney U test, and
Kruskal-Wallis tests for differences among never,
past, and current smokers, as appropriate on the
basis of the underlying distribution. Cox proportional
hazard regression models were used to estimate the
association between smoking status at visit 1 and
incident stroke, yielding hazard ratios (HRs) for incident
stroke for each smoking group compared with never
smokers and by smoking intensity and burden among
current smokers. All covariates were ascertained only
at baseline. Kaplan-Meier curves were constructed to
assess the cumulative survival of participants free from
incident stroke by smoking status and compared by
log-rank tests. Participants who died and were lost
to follow-up were censored. Schoenfeld residuals
were used to test the assumption of proportionality,
and there were no significant deviations from
proportionality. Multivariable linear regression models
were used to assess the cross-sectional associations
between smoking status, smoking intensity, and CIMT.
CRP values were transformed using natural logarithms
to approximate normal distributions. All statistical
analyses were performed with STATA version 15
(STATA Corp, College Station, TX). A 2-sided P<0.05
was considered significant.

RESULTS

In this study, there were 4410 participants (83.1% of
overall cohort) without missing covariates. Among
these, 3083 (69.9%) participants were identified as
never smokers, 781 (17.7%) were identified as past
smokers, and 546 (12.4%) were identified as current
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Table 1. Baseline Characteristics at Visit 1 by Smoking Status
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Smoking Status
Never Smoker Past Smoker Current Smoker

Variables Overall (n=4410) (n=3083) (n=781) (n=546) P Value
Age, y 54.0 (12.7) 53.1 (13.0) 59.2 (11.2) 51.6 (11.1) <0.001
Sex, men, n (%) 1581 (36) 937 (30) 367 (47) 277 (51) <0.001
Body mass index, 31.8 (7.21) 32.2 (7.3) 31.5 (6.6) 30.0 (7.4) <0.001
kg/m?
Ideal health indicator via physical activity, n (%)

Poor health 2101 (48) 1439 (47) 341 (44) 321 (59) <0.001

Intermediate health 1428 (32) 1018 (33) 271 (35) 139 (25)

Ideal health 881 (20) 626 (20) 169 (22) 86 (16)

Alcohol 2069 (47) 1291 (42) 382 (49) 396 (73) <0.001

consumption in the

past 12 mo, n (%)

Age of initiation of NA NA 18.8 (5.1) 19.8 (6.1)

smoking, y
Education, n (%)

Less than high 726 (16) 424 (14) 185 (24) 17 (21) <0.001

school

High school 887 (20) 587 (19) 171 (22) 129 (24)

graduate/GED

Attended vocational 2797 (63) 2072 (67) 425 (54) 300 (55)

school, trade

school, or college

Hypertension, n (%) 2376 (54) 1615 (52) 495 (63) 266 (49) <0.001

Diabetes mellitus, 954 (22) 644 (21) 209 (27) 101 (18) <0.001

n (%)

Total cholesterol, 199.7 (39.5) 199.4 (38.6) 202.1 (40.7) 1981 (42.4) 017

mg/dL

Fasting triglyceride, 105.6 (80.3) 100.5 (71.8) 113.3 (75.5) 123.8 (121.2) <0.001

mg/dL

Antiplatelet 930 (45) 596 (43) 235 (57) 99 (38) <0.001

medication use,

n (%)

Statin use, n (%) 508 (12) 340 (1) 125 (16) 43 (8) <0.001

CRP level, mg/dL 0.5(0.9) 0.5(0.7) 0.5(0.8) 0.6 (1.7) 0.002

Continuous values are presented as mean (SD), and all other values are number (percentage); X? tests, 1-way ANOVA, Mann-Whitney U test, and Kruskal-
Wallis test were used to compare baseline characteristics of participants by smoking status. CRP indicates C-reactive protein; GED, general equivalency

diploma; and NA, not applicable.

smokers. Baseline characteristics of the participants
grouped by smoking status are presented in Table 1.
Compared with never smokers, current smokers and
past smokers were more likely to be men (P<0.001).
Current smokers were younger and had lower body
mass index compared with never smokers and past
smokers (all P<0.001). Past smokers were more likely
to be less educated and had a higher prevalence of
hypertension and diabetes mellitus compared with
never smokers and current smokers (all P<0.001). The
prevalence of statins and antiplatelet medication use
was higher in past smokers compared with the other
groups, and the prevalence of taking these medica-
tions in current smokers was lower than in never smok-
ers (all P<0.001). Current smokers had higher fasting
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triglycerides and CRP levels compared with the other
groups.

During follow-up from baseline to 2015 (median fol-
low-up time was 11.8 years), 183 participants devel-
oped stroke (incidence rate, 3.49/1000 person-years).
Both past and current smokers had a higher incidence
of stroke compared with never smokers (log-rank
P=0.0001) (Figure 2). Among current smokers using
1 to 19 cigarettes/day, there were 24 stroke events,
whereas those using >20 cigarettes/day had 13 stroke
events (Table 2). We also performed unadjusted analy-
sis for incident stroke stratified by sex for each smoking
category. Male smokers had higher incidence rates for
stroke compared with female smokers (Table S1). After
adjusting for age and sex (model 1), current smokers
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Kaplan-Meier survival estimates
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T
0 2 4 6 8 10 12 14
Follow-up time (Years)
Number at risk
Never Smoker 3083 3039 2989 2888 2768 2609 2208 460
Past Smoker 781 771 748 714 670 606 518 154
Current Smoker 546 535 508 484 457 417 341 77

Never Smoker

Past Smoker Current Smoker

Figure 2. Kaplan-Meier survival curves of the study participants by smoking status.

had higher risk for stroke compared with never smok-
ers (HR, 2.57; 95% CI, 1.75-8.79) (Table 2). The risk
of stroke was not different in past smokers compared
with never smokers (HR, 1.16; 95% CI, 0.81-1.68). After
further adjustment for age, sex, education level, body
mass index, diabetes mellitus, systolic blood pressure,
hypertension, total cholesterol, fasting triglycerides,
physical activity, and statin use (model 2), current
smoking was associated with an increased risk of inci-
dent stroke compared with never smoking (HR, 2.48;
95% CI, 1.60-3.83). There was a dose-dependent

increased risk of stroke in current smokers smoking
1 to 19 cigarettes/day (HR, 2.28; 95% ClI, 1.38-3.86)
and >20 cigarettes/day (HR, 2.78; 95% Cl, 1.47-5.28)
compared with never smokers.

To assess the role of inflammation in the increased
risk of stroke in smokers, we also adjusted for CRP
(model 3). Adjustment for CRP minimally attenuated the
increased risk of stroke in current smokers compared
with never smokers (HR, 2.11; 95% CI, 1.38-3.22).

We assessed CIMT values measured at visit 1
among smokers by status and intensity to gain more

Table 2. Association Between Smoking Status and Incident Stroke From Visit 1 to 2015

Stroke incidence, n/ 105/3089 41/781

37/546 24/366 13/180

total (%)

(3.4) (5.2

(6.8) 6.6) (7.2)

Model 1 1.16 (0.81, 1.68) 2.57 (1.75, 3.79)" 2.54 (1.62, 3.99)" 2.65 (1.46, 4.80)"*
Model 2 110 (0.74, 1.64) 2.48 (1.60, 3.83)** 2.28 (1.35, 3.86)" 2.78 (1.47, 5.28)t
Model 3 112 (0.75, 1.67) 2.44 (1.57, 3.78)"F 2.30 (1.37, 3.90)" 2.62 (1.37, 5.01)

Values are given as hazard ratio (95% Cl), unless otherwise indicated. Model 1, adjusted for age and sex. Model 2, model 1 plus education level, diabetes
mellitus, systolic blood pressure, body mass index, hypertension, total cholesterol, fasting triglycerides, physical activity, and statin use. Model 3, model 2 plus
CRP (C-reactive protein).

*The values are statistically significant.

P<0.05.

+P<0.001.
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Table 3. Association Between Smoking Status and CIMT at Visit 1 Among JHS Participants

Model

Never Smokers

Past Smokers

Current Smokers

Current (1-19
Cigarettes/d)

Current (220
Cigarettes/d)

1

0 (Reference)

0.06 (0.02, 0.09)"

0.07 (0.03, 0.10)"

0.05 (0.00, 0.10)"t

0.08 (0.02, 0.14)"

2

0 (Reference)

0.06 (0.03, 0.09)"t

0.07 (0.03, 0.11)"

0.05 (~0.00, 0.09)

0.12 (0.05, 0.19)"

n=2614. The mean of the bifurcation optimal far wall values in millimeters was used for CIMT measurements. Values are given as 3 coefficients (95% Cls).
Model 1, adjusted for age and sex. Model 2, adjusted for age, sex, education level, diabetes mellitus, systolic blood pressure, body mass index, hypertension,

total cholesterol, fasting triglycerides, physical activity, and statin use. CIMT indicates carotid intima-media thickness; and JHS, Jackson Heart Studly.

*The values are statistically significant.
P<0.05.
+P<0.001.

understanding about the relationship between smoking
and incident stroke (Table 3). After adjusting for age and
sex (model 1), current and past smokers had increased
CIMT compared with never smokers. Furthermore, cur-
rent smokers smoking 1 to 19 cigarettes/day had higher
CIMT compared with never smokers (3 coefficient, 0.05;
P=0.02), and current smokers using >20 cigarettes/day
also had higher CIMT compared with never smokers
(B coefficient, 0.08; P=0.008). After further adjustment
for age, sex, education level, body mass index, diabe-
tes mellitus, systolic blood pressure, hypertension, total
cholesterol, fasting triglycerides, physical activity, and
statin use (model 2), current and past smoking was
associated with increased CIMT compared with never
smokers. Current smokers using >20 cigarettes/day
also had higher CIMT compared with never smokers
(B coefficient, 0.12; P <0.001). However, the association
between CIMT and using 1 to 19 cigarettes/day among
current smokers was no longer significant (Table 3).

Testing for Interaction

We did not observe any statistically significant inter-
action between sex and smoking in our analysis.
Furthermore, we found no statistically significant re-
sults in our test of mediation to ascertain if the associa-
tion between smoking and stroke is mediated, partially
or by how much, by inflammation (CRP) and athero-
sclerosis (CIMT).

DISCUSSION

Our findings from this large community-based
black cohort show that current cigarette smoking
and smoking intensity were associated with higher
incidence of stroke, and this was dose dependent. In
addition, smoking status and intensity were associated
with increased CIMT (carotid atherosclerosis) after
adjusting for age and sex.

Several studies have demonstrated increased risk of
incident stroke in current smokers compared with never
smokers. In the FHS (Framingham Heart Study), 4255
white participants were followed up for 26 years to as-
sess the impact of cigarette smoking on the incidence
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of stroke, and current cigarette smoking was associated
with an adjusted increased risk for stroke; the risk of
stroke was higher as the number of cigarettes smoked
increased. The relative risk of stroke in heavy smokers
(>40 cigarettes/day) was twice that of light smokers (<10
cigarettes/day).® However, all the participants of the FHS
were white. FHS investigators reported adjusted HRs for
stroke of 1.4 and 1.2 in male and female current smok-
ers, respectively. Our results (HR of 2.44 in current versus
never smokers) suggest smoking may have even greater
impact in black current smokers, although these conclu-
sions should be interpreted cautiously given the different
time periods (and differing medical therapies; ie, statins)
and different modeling.

In a prospective cohort study of 22 071 US male
physicians (participants of the PHS [Physicians Health
Study]) followed up for an average of 9.7 years, inves-
tigators found that current but not former cigarette
smoking was significantly associated with an increased
risk for stroke in men. Physicians currently smoking >20
cigarettes/day had relative risks of 2.71 and 1.46 for
total nonfatal and fatal stroke, respectively, compared
with never smokers after adjusting for risk factors for
stroke.?* Our study showed a similar association be-
tween current smoking and increasing risk of stroke,
whereas past smoking was not significantly associated
with an increased risk of stroke. However, we did not
distinguish between fatal and nonfatal stroke in our
study and insomuch as the PHS had a large number
of participants, the participants were all men and racial
differences were not examined. In a prospective cohort
study of 118 539 middle-aged women (participants of
the NHS [Nurses Health Study]) followed up for 8 years,
the number of cigarettes smoked per day was associ-
ated positively with the risk of stroke. Compared with
the women who were nonsmokers, those who smoked
1 to 14 cigarettes/day had an age-adjusted relative risk
of 2.2 (95% ClI, 1.5-3.3), whereas those who smoked
>25 cigarettes/day had a relative risk of 3.7 (95% ClI,
2.7-5.1).2% Our study also showed an association be-
tween increasing smoking intensity and an increased
risk of stroke. However, the participants of the NHS were
primarily white women. In an ethnically diverse popula-
tion of young men (aged 15-49 years), smoking was
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dose dependently associated with ischemic stroke.?®
However, they did not specifically examine the inde-
pendent effects of race in this relationship. Other stud-
ies have investigated the relationship between cigarette
smoking and incident stroke.>2-33 Most of these stud-
ies showed a positive association between cigarette
smoking and incident stroke, like our study.

Despite evidence from previous epidemiological
and clinical studies that smoking is a risk factor for the
development of stroke, there are limited data directly
assessing the relationship between cigarette smok-
ing and stroke in blacks. Because blacks have higher
stroke rates, it is important to identify modifiable risk
factors in blacks. To the best of our knowledge, our
study is the first prospective study that has investi-
gated the relationship between cigarette smoking and
incident stroke solely among a large cohort of blacks
while assessing multiple traditional risk factors for car-
diovascular diseases and inflammation among groups
subdivided by smoking status, intensity, and burden.
We also investigated these relationships by measures
of CIMT among groups subdivided by smoking status
and intensity. Therefore, our findings have important
implications considering that blacks are dispropor-
tionately affected more by stroke than any other ra-
cial group within the United States. Blacks are twice
as likely to die from stroke as whites,” and 16.5% of
blacks are current smokers.3

Cigarette smoking is associated with elevated lev-
els of inflammatory cytokines and endothelial damage,
which could lead to the development of atherosclero-
sis and stroke.?%-%8 Previous data have suggested that
CRP (an inflammatory cytokine) is an independent pre-
dictor of the risk of future stroke.®*=*3 To determine the
possible mechanisms by which smoking may cause
stroke, we evaluated the relationship between cigarette
smoking, CRP, and incident stroke. Current smoking
and smoking intensity were associated with increased
incident stroke after further adjustment for CRP. These
findings suggest inflammation may play a role in the
development of stroke in black smokers.

CIMT can predict future stroke events. Lorenz
et al,?! in a meta-analysis of 8 population-based co-
hort studies, showed that every 0.1-mm increase in
CIMT was associated with a 13% to 18% increase in
stroke events. Therefore, we assessed the relation-
ships between smoking status and intensity with CIMT.
Smoking status and intensity were associated with an
increased mean of the bifurcation optimal average far
wall of CIMT after controlling for age and sex. Our find-
ings suggest that atherosclerosis could be a mecha-
nism for the development of stroke in black smokers.

Our study is not without its limitations. First, the
JHS was conducted within a single geographical
area of blacks so our findings may not be generaliz-
able to other racial groups or regions. Second, the
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self-reported smoking status of participants in this
study was not confirmed by urine cotinine levels, giving
room for misclassification. Third, given that our study
was observational, we cannot infer causality and we
cannot exclude residual confounding. Fourth, we ad-
justed for confounders at visit 1, but acknowledge that
smoking status and covariates may have changed
between the baseline and when strokes occurred. In
addition, we have a modest number of events; sub-
group comparisons between current smoking levels
(1-19 versus >20 cigarettes/day) and between current
versus former smokers may be underpowered. Finally,
CIMT was measured only at visit 1, which could limit
our ability to show causality, and the number of partic-
ipants with available CIMT data was limited (n=2614),
which may also affect the interpretation of our results.

In conclusion, in a large prospective cohort of blacks,
current cigarette smoking was associated with incident
stroke in adjusted models. Furthermore, there was a
dose-dependent increased risk with increased smok-
ing intensity. Overall, there was no significant difference
in the risk of incident stroke between past and never
smokers, suggesting that smoking cessation may have
potential benefits in reducing the incidence of stroke in
blacks. Our study builds on previous literature that pre-
dominantly investigated these relationships in whites.
Blacks are disproportionately affected by cardiovascu-
lar disease, including stroke, and have worse outcomes
compared with whites. Therefore, our findings have im-
portant public health implications. Furthermore, we in-
vestigated mechanistic factors and demonstrated that
inflammation and atherosclerosis play important roles
in the relationship between current smoking and stroke.
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SUPPLEMENTAL MATERIAL



Table S1. Stroke incidence by smoking status and intensity From Visit 1 to 2015 stratified by sex.

Never Past Current Current (1-19 Current (=20
Smokers Smokers Smokers cigarettes per day) cigarettes per day)
Crude Stroke
incidence
(per 1000 person- 2.4 4.6 7.1 6.9 7.4
years) for Males
Crude Stroke
incidence
(per 1000 person- 3.0 4.4 4.8 4.8 5.0

years) for Females




